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<Columns 0023, in page 3 through 0033, in page 4> 
[0023] Now that the wafer 3 has been mounted on the 
5 mounting surface 8a of the stage main unit 8, the XY9 table 
7 is driven toward the main unit 6. Then, the wafer 3 is 
positioned in such a state as to confront the capillary 5. 
[0024] Next, as shown in Fig. 3 (a), in this bump 

formation device 2, the electric torch 25 is brought closer 

10 to a lower end portion of the wire led out from a lower end 
of the capillary 5, where a ball 19a is formed at the lower 
end of the wire 19 by electric discharge. In this process, 
reducing gas is blown to the lower end portion of the wire 
19 from a reducing gas nozzle 25a integrally provided in 

15 the electric torch 25, so that the ball 19a is prevented 
from oxidizing. 

[0025] When the ball 19a has been formed at the lower 
end of the wire 19, the bonding portion 6b is driven 
downward, and along with this, the capillary 5 is inserted 

20 into the first cover 15 (a state shown in Fig. 3 (b) ) . 

Then, when the bonding portion 6b is further driven 
downward, the ball 19a is brought into contact with an 
electrode 3a of the wafer 3, being pressed , against the 
electrode 3a by the lower end face of the capillary 5. 

25 [0026] In this state, an ultrasonic vibrator provided 

I 




within the bonding portion 6a is activated to apply 
ultrasonic energy to the ball 19a. When this occurs, the 
heater 11 provided inside the stage 4 heats the wafer 3 
while reducing gas is jetted out from the nozzle holes 12 
and the supply pipe 13 into the first cover 15. 
[0027] That is, the ball 19a is bonded 

( thermocompression bonded) to the electrode 3a of the wafer 
3 in this reducing atmosphere A. Once the ball 19a is 
bonded to the electrode 3a, the bonding portion 6b is 
driven to move up. As shown in Fig. 3 (c) , in this 
operation, the clamper 21 is driven into a clamping state 
to clamp the wire 19. In this state, the bonding portion 
6b is further driven to move up, causing back tension to be 
applied to the wire 19, so that the wire 19 is cut off at a 
portion immediately above the ball 19a. Thus, the ball 19a 
is formed into a ball bump 27. 

[0028] Now that the ball bump 27 has been formed on the 

electrode 3a, the capillary 5 is driven to move up above 
the second cover 26, and a ball 19a is formed again at the 
lower end portion of the wire 19 by the electric torch 25. 

[0029] Next, the bump formation device 2 activates the 

XY9 table 7 to drive the table main unit 8 in the XYG 
direction-, so that an electrode 3a on which a ball bump 27 
is to be formed next is brought to confront the capillary 5. 
Then, the bonding portion 6b is driven to move down again, 
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and the capillary 5 is inserted into the first cover 15, 
where the ball bump 27 is formed on the electrode 3a by 
operations similar to the above-described operations. In 
this way, the bump formation device 2 forms the ball bumps 
5 27 ... on all the electrodes 3a ... of the wafer 3. 

[0030] Now that the ball bumps 27 ... have been formed on 
all the electrodes 3a ... of the wafer 3, the capillary 5 
moves completely up and the bump formation device 2 
activates the XY9 table 7 to make the stage main unit 8 
10 shifted from the second cover 26. Then, the wafer 3 is 
taken out from the mounting surface 8a of the stage main 
unit 8 by an unshown wafer holding means. 

[0031] In this operation, the wafer 3 is not immediately 

taken out from within the first cover 15 of the stage 4 but 
15 held awhile within the first cover 15 after once having 
been separated from the mounting surface 8a. Then, the 
wafer 3 is cooled to generally room temperature by the 
reducing gas. 

[0032] After the wafer 3 is cooled, the unshown wafer 
20 holding means takes out the wafer 3 completely from within 
the first cover 15 and transfers the wafer 3 to an unshown 
succeeding step. 

[0033] With this constitution, since the ball bumps 27 
formed on the electrodes 3a of the wafer 3 even after the 
25 formation are covered with the reducing atmosphere A, the 
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surfaces of the ball bumps 27 are less oxidized. Also, 
after the ball bumps 27 ... are formed on all the electrodes 
3a ... of the wafer 3, not that the wafer 3 is immediately 
taken out from within the reducing atmosphere A, but that 
5 the wafer 3 is held awhile within the reducing atmosphere A 
so that the wafer 3 is cooled. As a result, when the wafer 
3 is taken out, the ball bumps 27 are less oxidized. 
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tffcfJLfcE ^ -v-^ttw ^>ci(a ^t±Ett86tt 
©Office - ;u j o y'ZBfc? £ > y'J\m^m tt t > 
r k 

C i ^it^^y^MSl. 
"C^Ci *»3#S 1 K*6©/* > TTOOSft 

& s c <t <*: -r iawss i aaRO'O 

[000 1 ] 
[0 00 2 ] 

[ffefeOgtffS] >)^^LS i ^©mgitoo:?* 

©jfe*B««c«« h-*Ttt«cj:9#-;i/*»iau c 

©*'-;U£±fB^* t*3 ';r±f£»}xv^L S I ^*:7* 

[0 0 0 3 ] C(D#-^>^©»Jifefra6-Ctt, 
#ffitftrr&£ % C©#-;l/<tmffi©S^&£;M6TT 

c(Dte*±fiH«ah-^--c±fiB7-r+oiHsiBauc?}< 

[0 0 0 4 ] 

[0005] fut>%, ±m<D^>y'j\m^vi^ ± 

IB £ X ^ 0:£T ©3g»C # - )\> > * > V £ Wtffll iJ& OTl* 

[0006] #-;w<>:/©*ffi#BMtrr&£> ±ia#* 



(2) 6 - 2 3 2 1 3 2 
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[0 0 0 7 ] CORWB, CO J: ^^*ttic^r^5 

i%iLT£ c <fca*-c* ^ ^>^fijEjat*««rs c t i 

[0 00 8 ] 

[SBHiW^-r^fcAO^S] CO^om 1 <D^I3 
WW? £C ticj: -o T±SB«»£«©*ffiCC # 

- > 7 4 £ Bf&? %> j < > ^jflaaacc & i » t , ±iam 

±1BJ?S1 ©^©ScfoUT, JbEMffclR±SH»tti»cS 

«. ±Mm\<D^mtte^x. ±sBa{tB5±»H*tt^ 

20 4CD^©kfc, ±fBJHl ©^Kte*5l>T, ±IBffiftl»ih# 
[0 0 0 9] 

0t b # - < > y'<D3m&mt? 2><D$:ffi±T2>Ct 
[0010] 

30 [0 0 1 1 ] H*l tt. C^O^^I2©i#t 

[0 0 1 2 ] _kiB*7--^4(^ XY0f-^;l/7iC 

tt8^6^„ ±IB^-r-^*{*8 5i, _hf BX Y 6 y* 

- 7')l 7 Cc J: -z> X X Y 6> #fnjfc:fiSifc«> 3 ti -5 e 

40 [0013] ±IB^ ^ - 8 0±tH«K^ffl«:?f$flE 

Sti, ->x/>3*«»-r-5«fflfffi8ai&^rt*4. ± 
IBtSSffi8 a©**SPCC«. JbIB^x^3*»#HS"r 

[0 0 14] ^/c, ±fB^7^-^*{*8|^iCW, COX 
r-V&W 8 ©III 8 a ±CCRSffif* 3 *a/c£ 3 

MTMt-f 1 1 asassftT^&o 3^>cc± 

lBtS^K8 a±CC±iB^i^3^K«i^3n/c«SSCC 

*>c^r, ±immms ao±iB^x^3©^fflij6c*fjc&-r 

50 SSBfi[«c«, S7c^X^ofiai*rS«l±j?Ll 
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SKI 3«cjffilSStvCl,>S« 
[0015] */c. ±tB^7--^*»8CD±«CC(i, C 
t- - 8 <onwm 8a^l^ BR^R <b LTO 

<D*7'<- 1 5rt*Rtf 6ftTl»4. ±KSI 1 (D*7^- 

**t>jffiFLi 6**Rfcre>*rti»s. -rafo%, ±ia^x 

^3«r±iE-X^-^*»8<D«gffi8 a±(c«afr*«l 
^CCtt. CCDii?Ll 6^6±IB^x^3%»A*r^<fc^ 

[0016] ±fE1£ 1 1 5<Dffi«c», COlg 

1 1 5 rt«CJK»r Sa7C*^«lft« 1 8 gs&R 

S*iTC>5. C©@7C*rX{ft$&^l 8WLbE«ttJ?Ll 2 

±ia»io*A- i 5 ijbie^ 7^-^**8 (D*8a 

B8 a£rEHi3*i4SH]tt. ±EK»<D«ffl?L 1 2- 
fcJct/flttft«l 8-^6®7n^A««a3*i4CirS 

[0 0 1 7 ] ±iB##6tt, ±EX?--^4<Di&fl5CcR 

**7V F2 o©as«i8wc«±ia'7-/ + i 9^r^* 

SB2 0 a©T#SU*SA3ft;fc'7-f + 1 9^^>?X 
<D# : ?>'*2 1 »±IE**C!MIB*(c3IR3*lfcT-A2 

ifcCO^^Z 1 OSf!f«. ±E7-f+19 0C 

[0 0 1 8 ] ±iET- A2 2©T*CCtt. **>f^>^ 
7- A2 3#R(t64iri^&. CO^f^^T-A 

?A >^T-A2 3 0e*fiSSB«C»9>f +> 1 9##S3 

[ 0 0 1 0 ] ±fE*f*6 G*±IE^ * t7 »; 5 a*± 

LT, C<D±E«K>7W >y8P6 b&Ctt, iliCOTS 
b«cC^H3tc2 5t^mh -^w^nto 
£o co«»h-^2 5 5i±iB+^t*^y 5 6c#ii^n 
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teZtf-JVl 9 a%3BflfrS. 

[0 0 2 0 ] ±IESSP6 aO±BnCC«. ±fE^7 

-i>4K:Rtt6ft/c±iElf£ 1 1 5<D5I?l 1 6£ 

6«0W^6ntl^ o CCD! 2©^a'- 2 6©cfiJfe 
BWCtt. _bfE* * b5 y 5 #»»oJtetc5»»?L2 6 a 

[0021] uysr. i*#>?w:/^»#T#iSi 
immztitcmcte, _b§E* * tr^ »; 5 «±fB»ii?L2 

10 6 atc}$A$ti±IBm \<OiJ^- 1 5rt&c^aiTS«fc5 
6c&orc*4. :*Ct, c<D^>^^a2(DStrf¥*!tt 

[0 0 2 2] ^T^COn-T^K. _hIEXf -t^4C0 
XY6>r-^7 *s^J6 L. ±f BX f- - S^f* 8 te±f E 
»2 0*A- 2 6^^>ffit±iail <D#^- 1 5CDii 

mm^mcj:K)±%zmi<DJj^- i 5(dm?li 6^e>± 

IB* r- is&W 8 GDSSHE 8 a &t_tfB£x;>> 3 
20 -T) . 

[0 0 2 3] ^x/>3^±IBXf-> ? *ft8(Di)cMM8 
a tCiSS 3 fife* 6 &£ s ±fEX &S±IBX 
^-^*»8*±fB**6CD^[S]«:|g«|-r-S. ftt± 
IB^x/»3£±lB*i*b*^ 'J 5tCM^3^/ctfc«"C{4g 

[0 0 2 4 ] S3 (a) J: *> . CO'* 

>7BEmS2 « t mm £±IB^ t7 »; 5 

J:DC©-7^f 1 9<DTM8CC?K-;H 9a4Mt6. 
30 CQcb ^±IBmmh -^2 5JC— ttWCCSCtefl/cSTn 
2 5a frhMTtifX /^±IE ^ + 1 9 (DT48 

[0 02 5] iEy^^l 9<DT»CCsK-;l/ 1 9 a#7fc 

5rttc}fA3n^ (0 3 (b) tC^^-«?J) e 
fit, 3e 5 ^±ia^>f r ^>^6 b*T7?[Pl«:|E» 
3n-E><h, ±IB^-JH 9 a«^xy\3©mffi3 aCCg 
40 lib. ±IB*+ f^'J 5©T*affiCCj:o"C±IB«S3 a 

[0 0 2 6 ] CCDWSS*C±E^>^-r >^SP6 artCGR 

vhtitcmttffitbmm&rmis* ±ts^-^ 1 9 a 

OrtSBtcR^^Jh/cSOi^b-^ 1 l(i±f^^x/^3^ttI 

[002 7] C(D3l7C#HmAF^r±IE^- 
;H 9 a kfc±!S^x^ 300^^63 aJC^Vf'^ >^ (1^1 
50 JE») ?47^o JJe#-;M 9 a*i±fB*S3 a(C?K> 
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?g34£ti3 e 13 (c) <c^TJ;S<c, £©££±12^ 
<5>A2 1 te?vlsy'tft&lcmW)$fi, ±139^1 9 

^'sp 6 b £±nfgsi)-t ^ci r ±ib 7 -y -y l 9 cc tt* y 

^7*>'>3>^^0, ±129^1 9«±IB.K-;H 
9 aCDiS±^T'^K£*l£ = C©C<LT*±fB#-;l/l 9 

[00 2 8 ] ±iB«ffi3 a(C#-;U^>:/2 7^»3J3ES 
±IB** 5tS±l2lff2(D27^-2 6 

(D±mc±mmz ti. ±iB9 Yti9 (dtsbSb«:«s 

tf-hR*«h-*2 5CCJ:0#-;H 9a^MSti 

-So 

[00 2 9] o^r. ±f2'0:/Jf$JS£$Sfi2 tt±IBX Y 
0f-^7*fH»3^ ±12?--:/;U#f*8*XY0 

SS®3 a£±i2*i* 17 5 CC»|n]3tf S. ^LT± 
12*>7^ >ygP6 bttWCTFHHfBttSti, ±IB* + f 
5»J5£±I2S1©#'<- 1 5Ftyt»A3t*\ ±&L/t 

fcJfcEfcTSo C</)<fcSCCLT, ±IB^>:/7fcEfc^g2& 
±fe^x/x3<D£-r<£m@3 a-±«c#-JUrf>:/2 7 

[00 30] ±ia^x^3^r©me3 a-±fciK- 
;ws>7'2 7-«J»j«Stifcft6», ±f2**fc'5l/5 
»5§£K:±J? L , ±IB^O y'BfSMWL 2 WLhfBX Y0r 
-^WtfHBlSl*, ±i2*^-^##8 5r±iBS&2cr> 
*A'-2 6^t)f^t B our. H^Lttl^x^JS 
3^2 SC J: o T±f 3 -5 x *\ 3 »±f 3 X ^ - 8 

[0 0 3 1 ] t<D£*±i2£x^3tt±feXr'-5Mt?> 

cd#>k- i 5rt(c*jt>Tiff<«#3*i*. ^LT±fBil 

tc Jt o t BBSS tc $ r^ip § fi £ . 
[0 0 3 2 ] ±12^x^3 J&n£»3*i/c&6«, ±ffiH 
fjk L I ^ x j\ im^mt±MZ ^xa3^ ±f Bffl 1 <D t) 
1 5rt*»&5E£KW»)aiU E^LfrCCXXflK^ 

[0 0 3 3 ] CCD<t^tt*^CJ:*i«, ±f2^x^3CD 
^&3 a±8C»«S ^#-^0^2 7 

<Dmmszmt?2>c£&'j>tj:^ 0 $? c . ±12^x^3© 

mm3 a»--r^rftcsK-;l//<>^ r 2 7-*sjBjsEStifcf8 
tc±12il7u^ffl m A ft 6 it <' CC ±12 ^x;N3£aX9tfj 
•TOttt & < ±#2il?7C#fflMA CClf < Uft L C <D? x 
^3*#»?"*cfc5£L/c©T % IXOaiL/ci^iC±IB 
^-;l/^'>^2 7#B^tT*t±j&s^&u 
[0 0 3 4 ]fi£^T, ±£ttx»3tmjLimi&g$Rt 
*#-J^0^2 7£;ftLT&|£T£J<§<&CC, C<Z>#- 



(4) JftRPP 6- 2 3 2 1 3 2 

6 

t^Citt^l^ i^(C^2, ®3<DH35fePJ<-Col^rgtt 

wire. 

[0035] ±tBm 1 omwm-ciz. ±um 1 

1 5FtycS7C#*€r9tfJU ^7X^3*5i:a'CCD^x^ 
3±lc^.£;ftfc^-;U^>:/2 7 ^il7U»i3mT?a^ 
<fc5SCL/c#> H2CD*J5feWiLT, ±IB^ 10^- 

^#*«:iBttjL, ^titf^fflmrss £5<CLTfc 

[0 0 3 6] S/c. S?i3©gyfc{?!l<bLT, ±«3» 1^ 
<fcSCCLTfc.su, C0<fc5lCLTfc±IBffl 10*M0tJ 

Ttttt<. «93<OBg*KilL«cl^f6H-ca^ajBpIfiB 
T*>5o 

[0037] m«, jjb— h«£«t«, wtm&ttt L 

20 T ^ >x^^3CD^S3 a CC ;K - ;U ^' > "7" 2 7 ZftZf&^Zxi: 
StCL^, -?x^3tCES3tiSfc<OT«>i< , Mi 
tfLS lf-;7' (^x^3^:^^-»^LT^@^CD3g^ 
SCC^lKL?cfc(D) T$>oTfcMUL, 7^;l/A+tV 
T7-7<D<(>1 m - V - K<93fc^g&r&-QTfcjau $ 
6CC, ±12— HjJfiWTW. ±IB^O- -^4#XY:£|pJ(C 
IB»3n4«teS"C*ote^ ±S*{*6**I8«i3liS* 

[ 0 0 3 8 ] *fc. ±15— Safc«TW±ffi**6 0O#> 
>^SP6 b^±T7^CC|ga(r$n6«tfiRT^^/c 
30 rt^ ±IB^f--^*f*8^±T^fSjtCjgS&Stl^<fc^(-C 

[0 03 9 ] $ ^CC V ±ffi— Hflg«T«±SBflBR h - ^ 
2 5 <hii7C^PBtB?L2 5 a*«-fti3Q:otl^^I« 
CcS^6*i4cfc^&»Jl£T*oTfcm^. ^LT, ±12 
^^->?4CCia:^t>*iSjl7C*^«ffi?Ll 2 (18) CD 
iBafr3±SS— ll«iW*c|Kesti-Sfc©Ttt35c< % ^JcDbB 

[0 04 0] 

[*W<0*ll*] W±a^/cJ: SCC, COS9U©® 1 <D« 
40 SEW. +^e^y{cii$n/c7^i-(D$ , c«SMc^--;!/* 

gB^-f^fcejK-fSCifc^o T±IBtSS^WOm@CC 
^' - ;^ > v^mSS y'J&J8££&LC fcl*T, ±12 
SS4#- ^©ff *8B»*K< fcl»Jh»H*Ta 5 

±fB® I ©tft/Stc&UT, ifiBK^tlWihSffla^a 
50 m4<D&m*. ±SB»l©«tegte*5l>T % ±IBM^tR*± 



[0 04 1 ] C©<fc5tt«J&K<£*Uf, 
Wa&fcRih-f * C £ #"C£ t CDC i C-c J: *) 

[H2]hc< i ttff«7n-r*m«ettBiia. 
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* [03] (a)-(c)MD<, ^'^MOif^ 
[flWOBHHl 

*+bT^'J, 10-X$gS, 12-Sffl?L 13-1 
7C*/*«fe«L 1 5-JH1 (ffiH^K) , 18 
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